Introduction
The global financial crisis of [2007] [2008] began in the United States and spread throughout the global economy, giving way to the economic decline known as the Great Recession, arguably the most severe recession since the Great Depression, according to the Encyclopaedia Britannica (https://www.britannica.com/list/5-of-the-worlds-mostdevastating-financial-crises). The crisis took the world by surprise not only with its reach, scope and effects, but also because it eluded most economic forecasts that had been made in its prelude; former US Federal Reserve Chairman Alan Greenspan called it "an existential crisis for economic forecasting" and believed that conventional prediction methods failed when they were required most (Greenspan, 2013) . Mathematician David Orrell (2017) compares the confidence that economics enjoyed prior to the crisis and the criticism it received in its aftermath, stressing that the models used had proven highly unrealistic and failed to capture essential aspects of the economy, an opinion that is also shared by economist Paul Romer (2016) . This situation amplifies with the emergence of the knowledge economy and understanding the concepts of knowledge and knowledge dynamics (Bratianu, 2011a (Bratianu, , 2011b (Bratianu, , 2013 .
These core critiques were levelled against economics even before the crisis emerged. For instance, Philip Mirowski (2002) once characterised the field of economics as becoming more and more similar to what he termed a 'cyborg science' and argued that economists have done themselves a disservice by resisting the influence of postmodern currents. In the context of the crisis, the critical voices gained more strength. Criticism was also directed to certain biases perceived to be inherent in the economic profession, such as a free-market bias, along with using outdated tools and concepts that proved unable to accurately pick up on the signs of the crisis as they emerged. Some economists such as Wharton professor Franklin Allen (cited in Wharton School, 2009 ) even asserted that the economists that did understand that a crisis would unfold chose to disregard the possibility, insofar as it did not fit the theory. Another member of Wharton's faculty, Sidney G. Winter (cited in Wharton School, 2009 ) posited that owing to this overreliance on mathematical models, many important factors that govern human interaction -including economic phenomena -were discarded; among these, he cites human psychology and cognitive biases that influence the behaviour of economic agents. The economists that did identify the early signs of the housing bubble that underlay the crisis failed nonetheless to fully comprehend its consequences, as per the opinion of Wharton international banking professor Richard Herring (cited in Wharton School, 2009) . Colander et al. (2009) concurred that the failure of the economics profession to identify the characteristics of the crisis in its nascence was due to misguided research, with an insistence upon constructing models to the detriment of understanding the key elements that govern market behaviours in the real world. Furthermore, they assert that in the academic community, the limitations of the powers of these models were not properly acknowledged and, in line with the other sources cited heretofore, that these models were based upon unrealistic expectations regarding economic agents and failed to properly capture the heterogeneity that exists among them. An author for the Financial Times (2014) points to the existence of a body of research in heterodox economics that dealt with the exact issues that led to the crisis, but judges it against the overly abstract nature of a discipline that seeks to deal with real world phenomena.
Against the backdrop of these criticisms, the academic community saw renewed interests towards heterodox view of economics, such as Austrian economics and behavioural economics, with Richard Thaler earning the Nobel Memorial Prize in Economic Sciences for his contributions to the latter field. Another shift, on which the present paper focuses, takes place at the level of economics education. Pressure on universities to reform their curricula began to increase as students clamoured for including alternative views in the programmes. One such movement was a student movement at the University of Manchester that coalesced into the "Post-Crash Economics Society", which promotes reform of economic curricula in universities in the hopes of bringing about progress in the field by encouraging pluralism in economic thinking (Inman, 2013) . It was followed in 2014 by the International Student Initiative for Pluralist Economics, a coalition of student groups that similarly endorse pluralism in economics. The idea of pluralism in economics -that is, a better representation of several schools of economic thought in academia -is not new, however, as its origins can be traced back to the 1960s. A related movement is the postautistic economics movement, originating in France, with the term "autistic" being employed with the older meaning in French of "excessive subjectivity". The movement was born in the year 2000, its tenets being exposed in an open letter published in Le Monde (2000) .
Pluralism is also encouraged by Dutt (2010) , which in the author's opinion should extend to several levels: methodologies, ideologies and policies. In short, after the crisis, a lot of pressure began to accumulate in favour of a reform in how economics is taught. Several universities in the UK have since begun to implement changes in their economics curricular frameworks, such as the Curriculum in Open-access Resources in Economics (CORE) programme launched by Oxford University, seeking to tackle a range of issues in the hopes of expanding the horizons of economics in education. In spite of this, Mearman et al. (2016) criticised the programme for its limited pluralism and adherence to the mainstream views. On the other hand, they contrast this system with the Brazilian approach, favouring the latter as "more pluralist, liberal and progressive" with a "commitment to realism and pluralism" (Mearman et al., 2016: 16-17) .
The pattern that we need to discern here, therefore, is that after the global financial crisis of 2008, increasing criticism against the mainstream paradigm in economics has been linked to an increase pressure upon the academia to produce change in how economics is currently taught. While the previous paragraphs have dealt with pluralism, the focus of the present paper is on a wider trend -namely that towards multidisciplinarity.
Methodology, structure and hypotheses
The hypotheses that we seek to analyse are: 1) That multidisciplinarity is an increasing trend in education and that economics is not an exception to it, and 2) That multidisciplinarity should gradually determine a shift in the research output in economics as new avenues become available.
The paper is structured into the following main sections: 1) A distinction between multidisciplinarity and the related concepts of transdisciplinarity and interdisciplinarity for greater clarity; 2) An overview of the current prevalence of multidisciplinarity in education in general and in economics in particular; 3)
An examination of the extent to which a multidisciplinary approach can effect a change in the dominant paradigm of economic thought; 4) Conclusions based on the previous points.
The methodology employed in this paper is the following: 1) A review of the existing literature on multidisciplinarity and its conceptual identity among other forms of collaboration between various fields of knowledge, and 2) Inductive and deductive methods to pinpoint the underlying patterns and discern its potential consequences for the development of economics.
Conceptual clarification of multidisciplinarity, transdisciplinarity and interdisciplinarity
Although all three terms share the same root and involve holistic approaches by incorporating insights from several disciplines, the concepts of multidisciplinarity, transdisciplinarity and interdisciplinarity are not interchangeable and as such, we need to pinpoint the key differences between them. One such distinction is made by Choi & Pak (2006) . They offer the following definitions: multidisciplinarity as pooling knowledge from various disciplines, with each retaining their individual identities; interdisciplinarity involves holistically synthesising different links between disciplines into something new; transdisciplinarity dissolves the boundaries between disciplines regardless of their domain (natural, health or social) and brings them together. Alexander Refsum Jensenius (2012) sees the three as different steps of a five stage process of integration between disciplines, beginning with intradisciplinarity (i.e. operating within one's own narrow field) and ending in transdisciplinarity (the creation of a unique framework that disregards the boundaries of the fields of origin).
Marilyn Stember (1991) targeted the roles of these notions in the realm of the social sciences specifically, focusing on interdisciplinarity in particular. She acknowledges the ambiguity of the terms, with broad and narrow senses existing in the literature which often lead to interdisciplinarity and multidisciplinarity being used interchangeably. To clarify matters, Stember (1991: 4) offers the following definitions: intradisciplinarity as operating within the scope of a single field; crossdisciplinarity as adopting perspectives from other disciplines to tackle a certain discipline; multidisciplinarity is defined as several disciplines providing different insights on a problem, leading to the integration of diverse ideas; interdisciplinarity refers to the integration of several disciplines as a prerequisite for solving a given problem; finally, transdisciplinarity is seen as building a unitary intellectual framework surpassing the boundaries of the original disciplines. Nevertheless, Stember points out that there is overlapping among these various types of interactions between disciplines.
Another, more restrictive perspective on the definition and distinction between multi-, inter-and transdisciplinarity is given by Goschin and Zaman (2010) . They view multidisciplinarity as the aggregation of several disciplines without any fundamental change to their points of view, with the emergent relationships between them being of cumulative rather than interactive nature, aiming to create a more complex and nuanced picture. Interdisciplinarity, on the other hand, requires the combination of techniques, hypotheses and methodologies specific to various disciplines in order to arrive at a common objective, according to the demands of the research project at hand. Meanwhile, transdisciplinarity is characterised by its holistic tendencies, aiming at creating broader knowledge beyond its parent disciplines. One key difference they note between multi-and interdisciplinarity is that the latter generates new methods and hypotheses better suited to the project being researched, whereas the former does not. They also stress that these three categories of combining disciplines are not contradictory, but complementary. Dawn Youngblood's definitions (2007) do not deviate much from the previously presented points of view. In her opinion, multidisciplinarity also involves the cooperation of at least two fields of knowledge in order to bring about a more nuanced understanding of a given problem, where "tools and expertise from one discipline are applied to another". Interdisciplinarity is seen through the lens of its integrative nature that gives way to the creation of new methods and theories irrespective of the limits of the disciplines they were derived from, thus this view tends to overlap with the previous authors' definition of transdisciplinarity. She argues that unlike multidisciplinarity which focuses on the domain, interdisciplinarity focuses on the process. An interesting aspect that she underscores is that interdisciplinarity would require a strong basis in multidisciplinarity.
For the purposes of this paper, by multidisciplinarity we shall understand the integration of ideas, concepts, analytical tools and methodologies from various fields into the scope of one field, in order to enrich theory and gain a better, multilayered understanding of the phenomena being researched. In particular, we examine what multidisciplinarity means for economics and how it can aid in developing economic theory. While Vastag (2008) notes that the concept of multidisciplinarity has been discussed in the academic world for about two decades, the application of the multidisciplinary approach is uneven over time and across the various academic fields. For example, Schummer (2004) noted that in nanoscience and nanotechnology research, at the time of his research, there was no particular pattern towards interdisciplinarity or multidisciplinarity, despite substantial efforts being made in that direction; he also points out that there were "strong cognitive barriers to interdisciplinary collaboration in nanoscale research" (Schummer, 2004: 463) . Helen Lambert and Christopher McKevitt (2002) tackle the issue of applying knowledge, tools and concepts from anthropology in health care research. They point to the underdevelopment of multidisciplinarity in health care, noting that its incorporation into said research is superficial, consisting mainly in the methods borrowed from several social sciences, yet neglecting knowledge and concepts from said fields. Thus they argue that multidisciplinary research must include not just the methodologies, but also the conceptual frameworks from the fields involved. A similar point is raised by Hall and Weaver (2001) who argued that, in health care, there is a need not only for specialised health professionals, but for them to collaborate as well.
Multidisciplinarity in education and research
On the other hand, there is evidence that it has been used in other fields of study, especially in the realm of engineering and healthcare. Plsek and Greenhalgh (2001) maintain that in healthcare, problems and the systems that underlie them are interdependent, with less rigid boundaries, characterised by a relatively high level of dynamism and fluidity, unlike mechanical systems wherein the role and importance of each component is fixed and well defined. The growth of the body of knowledge in healthcare has led to a deeper understanding of the factors that may lead to a given conditions; for instance, an epidemic would need to be analysed from multiple perspectives: genetic factors, the environment and the lifestyle of the affected persons. The crux of their argument rests on the notion that health care needs to be understood as a complex adaptive system i.e. "a collection of individual agents with freedom to act in ways that are not always totally predictable, and whose actions are interconnected so that one agent's actions changes the context for other agents", a system that can also be described through the adaptive capabilities of its agents and their emergent behaviours. Financial markets are given as an example of such a complex adaptive system. Another paper that focuses on the importance of multidisciplinarity in medical sciences is authored by Filler and Lipshultz (2012) , who maintain that multidisciplinary clinics with a holistic approach to treatment are crucial in nephrology. Catney and Lerner (2013) argue that given the complexity of the problems that society faces today mandates a multidisciplinary approach as a viable means of enabling adequate policies to address them. On the other hand, they draw attention to the numerous challenges that a multidisciplinary research project poses, among which they cite the lack of a common basis for some of the disciplines that may be involved as well as internal resistance. Nevertheless, newer generations of researchers tend to take a more positive view of multidisciplinarity. Watanabe (2003) writes that there is a trend towards diversifying one's training by adding more layers to it from other discipline, invoking that there are several advantages associated with multidisciplinary training, such as: greater professional prospects; higher quality research; enriching their core training with novel perspectives; better research methodologies. Hall et al. (2017) investigated how students gauged their experience with a multidisciplinary curriculum in Geography, with results pointing towards a positive opinion of this format, citing among others increased learning opportunities, interaction with peers from various disciplines and better job market openings, with a minority of students perceiving challenges, mostly associated with "specialist knowledge and disciplinary pedagogies, social issues within the classroom and class organization and some reservations regarding groupwork".
Further on the matter of education, Peffer and Renken (2016) state that interdisciplinary, rather than multidisciplinarity research is necessary in order to allow for a more nuanced understanding of phenomena in biology as well as a more expansive education; in their view, education programmes should be able to provide students with the possibility of becoming experts in the fields they want to pursue careers in while at the same time complementing their training via interdisciplinary experiences. Like the previous authors referenced in this section, they too note challenges engendered by interdisciplinary collaborations, such as the unwillingness to acknowledge or understand other perspectives besides one's own specialisation and the possible dismissal of other points of view as lacking scientific credibility. Last but not least, James Collins (2001) advocates multidisciplinarity and interdisciplinary research as a viable academic philosophy that would allow researchers in life sciences to keep up with the dynamic pace of changes in biology.
In short, we can discern a pattern from the works cited: although in the early 2000s, the trend towards collaboration between multiple disciplines had yet to distinguish itself in the academic community, over the course of the following decade it continued to develop; nevertheless, the pace and extend to which it pervaded research and education is uneven across disciplines, with some incorporating this approach sooner in the hopes of accelerating the rate of progress, whereas others have maintained a certain adherence to a classical style of learning. While collaboration between various disciplines could yield immense professional and academic gains for researches, it does pose several challenges that vary in nature from cognitive biases and reluctance to consider viewpoints from beyond one's own specialisation, to administrative and financial issues related to funding research and managing grants.
The next section shall look into what multidisciplinarity means for economics, in light of the reaction of the public opinion and academics following the global financial crisis.
Multidisciplinarity in economics
John Maynard Keynes (1924) once famously asserted that "the master-economist must possess a rare combination of gifts...He must be mathematician, historian, statesman, philosopher -in some degree (...) no part of man's nature or his institutions must be entirely outside his regard", further positing (in reference to economist Alfred Marshall) that these "gifts" can be provided by mixed training. From this quote, we can infer that Keynes believed that a broader understanding of several disciplines was essential in order to be a capable economist. The relevance of this idea must be judged in light of the criticisms of economics presented earlier in this paper, in which the field, its methods and theoretical concepts are regarded as lacking grounding in real world phenomena and failing at performing what they are purported to do.
Several authors have argued in favour of a multi-and interdisciplinary approach in the study and practice of economics. For instance, Jonathan Leape (2012) makes the point that the manner in which economics is taught is insufficient, with a narrow focus, and do not grant inductive methods enough attention, preferring instead deductive reasoning flowing from theoretical assumptions while downplaying the importance of evidence and observations. Leape further makes the observation that the tendencies in economics education programmes had not shifted significantly at the time he wrote his article, despite the need for greater breadth in their education. Leape thus advocates for a wider variety in economics education to include views from other disciplines (citing among others history and anthropology) in order to gain both a deeper understanding of the phenomena that they study as well as a greater awareness of the limitations of the theoretical models used. Soumitra Sharma (2015) offers a views along the same lines, namely that multidisciplinarity is imperative for studying the theory and practice of economics. Sharma also laments what he perceives as a stagnation of the teaching of economics; he believes that "economics must thus struggle to avoid becoming apologetics for any school of economic thought" and that economists must learn to expand their expertise towards a wider array of disciplines aside from economics, such as mathematics, philosophy, history and socio-psychology. Multidisciplinarity, in his eyes, is a solution to many ills, by cultivating the potential for innovation and progress. Gintis (2006) argues that the economy is a complex adaptive system and should be treated as such, in contrast with standard neoclassical theory. Complexity economics is concerned with the economic as a complex system which neither lingers in a state of equilibrium nor follows a linear path, being constantly subjected to deviations and influences, and rarely can an optimum be achieved. Gintis characterises complexity economics with the help of five concepts: dynamics (nonlinearity, lacking a long-term equilibrium), agents with bounded rationality, networks created through the participation of said agents, emergence of behaviours and patterns of behaviour from the interaction of the agents, and finally evolution that is responsible for novelty and the growth of complexity. Foster's view (2004) does not disagree with Gintis's, presenting a contrast between the standard, neoclassical view that is more focused with the outcome (i.e. optimisation and equilibrium) than the economic processes, and the view of economics as a complex, adaptive system, which Foster believes should be the view that economics should head towards, following the similar trends in biology, psychology and management studies. Foster opines that the prevailing view at the time of his writing is more akin to an ideology which does not help progress.
It is worth noting that these opinions were presented only shortly before the onset of the global financial crisis. In recent years, we have seen, a trend in the direction of adding a more diversity of perspective to economics, though with varying measures of success. An example is econophysics, the result of applying theories, tools and methods used primarily in physics to address issues in economics. Its influence on mainstream economics has been limited, however (Ball, 2006) . On the other hand, a far more successful approach has been behavioural economics, a discipline that seeks to understand economic behaviour by incorporating insights from psychology, cognitive sciences and sociology. It received particular attention following the crisis; Diacon (2014) states that the latter highlighted several flaws in the dominant neoclassical model, and through a multidisciplinary approach, behavioural economics can help lend greater clarity and accuracy to the insights yielded by economics in its analysis of human behaviour, a view supported by Agnes Virlics (2013) . That behavioural economics has gained greater appreciation is also underscored by Richard Thaler winning the Nobel Memorial Prize in Economic Sciences for his contributions to this field.
Last but not least, another author who has opted for a different perspective on economic issues is MIT professor Andrew Lo (2017) , who has applied insights from evolutionary biology in order to describe the economy as an adaptive system and to shed more light on the observed inconsistencies between human behavioural and theoretical predictions. In his view, economic tenets such as the efficient market hypothesis are incomplete, not altogether inaccurate, as cited by Brian Eastwood (2017). As far as academic curricula go, several major universities in Europe have begun to offer curricula in economics with a focus on multidisciplinary teaching. One such programme is provided by the London School of Economics, called the LSE100 course which is centred around tackling various social issues from the point of view of several different disciplines to refine social scientific reasoning and improve critical research (https://info.lse.ac.uk/currentstudents/lse100/about-lse-100).
Similarly, the University of Utrecht has set up a research master's programme in multidisciplinary economics based on the principle that "economics today is a multifaceted discipline with real impact on global politics, law and society" (https://www.uu.nl/masters/en/multidisciplinary-economics) and the programme aims at helping students apply a greater array of viewpoints to complex economic issues. Last but not least, the Economics department of Warwick University has stated a commitment to interdisciplinary study to offer a diverse, multilayered education to complement the core economics programme (https://warwick.ac.uk/fac/cross_fac/iatl/cetl/fundingopps/centreprojects/graduatepledg e/researchnotes/economics/interdisciplinary/).
To synthesise this section, it appears that there is an incipient, heterogeneous pattern across the field of economics towards a multi-and interdisciplinary approach. The success and prevalence of this pattern depends largely upon the nature of the problems being studied and the goals of the research project. Apart from that, there is also the issue of overcoming the challenges that have been noted in other disciplines that have attempted the multi-and / or interdisciplinary approach, namely reluctance to new trends, frictions when interacting with other disciplines, a rigidity in maintaining the boundaries between the disciplines (which may result in disregarding other perspectives).
Last but not least, there is also the administrative issue of obtaining grants to fund multidisciplinary research in economics, which may be stimulated by the successes of research project. Greater diversity among faculty, complementary curricula and encouraging the efforts and insights of the younger generations of researchers are all factors that can conduce in the long term towards cementing multi-and interdisciplinarity as a core component of future economic research.
A new paradigm?
It is difficult to determine the exact moment when a paradigmatic shift occurs. When and where does one draw the line? Should it be during the years of the last global financial crisis, when neoclassical economics in general and its predictive value in particular came under heavy criticism? Should we consider it be in the year 2017, when behavioural economist Richard Thaler earned the highest distinction in the field, thus heralding a potential departure from neoclassical economics? Or rather, there is no definite moment and instead the paradigmatic shift began to happen by degrees, and may become fully fledged in the years to come?
Multidisciplinarity, as evidenced in the previous sections, comes with a lot of boons: an increased input to refine the existing analytical tools, a greater variety of methods and concepts to work with, an increased clarity which would restore the credibility of economic predictions, and greater acceptance and understanding of different economic points of view and schools. Yet, for a paradigmatic shift to occur, multidisciplinarity must first be successful, and it is through a series of academic successes that new methods, concepts and theories would emerge to gradually replace and/or refine the existing ones. Through increasingly diverse curricula, the paradigmatic shift in economic thought can find its expression in the works of the future generations, whose education would thus encourage interactions with other disciplines and help form multidisciplinary teachings, gradually adopting novel perspectives and techniques with which to address economic problems. In this sense, multi-and interdisciplinarity are visible in the horizon of economics, and a parallel may be drawn between them, on the one hand, and evolutionary algorithms, on the other, with regards to their potential to update economic theory.
As for the nature of this new paradigm, one may speculate based on the current landscape that it would be characterised by an increasing collaboration with other social sciences, especially with the increasing popularity of behavioural economics, to the extent to which economic problems would not be seen as 'purely' economic problems, for indeed the spheres of human activity (cultural, psychosocial, economic, political etc.) are entwined with one another and overlap. To quote Karl Popper (1963) , "We are not students of some subject matter, but students of problems. And problems may cut right across the borders of any subject matter or discipline". Nevertheless, it is important to highlight the fact that multi-and interdisciplinarity, by their very nature, are unpredictable in the sense that it is difficult to determine beforehand what direction it will take, what cross-disciplinary links would be revealed, what disciplines economics will come in contact with and where the results thereof would lead. DOI: 10.2478 /picbe-2018 
Conclusions
The objective of the paper was to analyse the concept of multidisciplinarity, settle upon a working definition of the term, analyse its potential impact on economics and discuss on whether or not it can produce a paradigmatic shift in economic thought. The paper provided a background of why a reassessment of economics is relevant in light of the criticisms that emerged against the backdrop of the last global financial crisis, where neoclassical economics and its predictive capabilities were subjected to harsh evaluations, and it was established that as the current paradigm has since been called into question, we may look into the prospects for a change in this sense. The paper continued with the definition of multidisciplinarity, distinguishing it from other forms of cross-disciplinary collaborations such as interdisciplinarity and transdisciplinarity, settling upon a definition of multidisciplinarity as the integration of ideas, concepts, analytical tools and methodologies from various fields into the scope of one field, in order to enrich theory and gain a better, multilayered understanding of the phenomena being researched. Furthermore, we looked into multidisciplinarity in research and education in general, the picture thus created showing us that the trend is heterogeneously developed depending on each field, though in more recent years, more and more authors have signalled that, as our understanding in one field grows, so does the necessity of interacting with other disciplines to accelerate progress, but it does not come without several administrative and cognitive challenges, most noteworthy being the reluctance to interact with or acknowledge the validity of other points of view, the risk of the trend being discouraged should research projects not prove fruitful, and obtaining funds and grants.
With regards to economics, although the need for multidisciplinarity was acknowledged by John Maynard Keynes in the former half of the twentieth century, the trend was forgotten in favour of what is known as neoclassical economics which has dominated mainstream economics and which, as noted, was attacked for having failed to correctly interpret the signs that led up to the crisis after having enjoyed a long spell of popularity. Our research has revealed that in economics, incipient signs of a trend towards multidisciplinarity can be witnessed in two main forms: 1) a pattern of viewing economic problems using insights from other fields, with a preference towards behavioural economics, having experienced renewed popularity as an alternative to neoclassical economics, and 2) more diversified economic curricula created by universities with the goal of providing students with a multi-and interdisciplinary education and the chance to be exposed to other fields to complement their training as economists.
Finally, in light of the arguments presented in the paper, it has been stated that multidisciplinarity has the potential to usher in a new paradigm of economic thought, with several caveats: it is dependent upon the successes of multidisciplinary research projects to confirm its viability, and the continuity of the trend over generations. Furthermore, while current circumstances point towards greater collaboration between economics and other social sciences, the ultimate destination that this pattern will lead to is unknown due to its very nature.
